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(S) Optical device heat spreader and thermal isolation apparatus. 

@ Attachment of electronics to optical devices 
is made by supporting the optical devices on a 
heat spreader card (12) and the electronics on a 
separate circuit card (16). Each card has at least 
a first major surface, with an optical transduc- 
ing sub-assembly (14) mounted perpendicularly 
from the major surface of the heat spreader 
card (12). Electronics (18,20), except for trans- 
ducing elements, are placed on the circuit card 
(16). The only direct attachment between the 
circuit card and the heat spreader card is one or 
more flexible cables (22) attached to the respec- 
tive major surfaces. This arrangement mechani- 
cally isolates the circuit card (16) from the heat 
spreader card (12). The flexible cables (22) in- 
clude electrical conductors held positional ly in 
a polyimide matrix, which provides for thermal 
isolation of the heat spreader card and the 
circuit card. 
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BACKGROUND OF THE INVENTION 

Technical Field: 

The invention relates to an optical device heat 
spreader and thermal isolation apparatus and more 
particularly to an apparatus for the connection of opt- 
ical and electrical devices and to an attachment ap- 
paratus for use between an electronic circuit board 
and optical cable. 

Description of the Related Art 

An optical link card for an electronic data proc- 
essing system must provide for conversion between 
parallel electronic data and serial optical data in two 
directions. A serializer converts the data to be trans- 
mitted from a parallel format to a serial format. Then 
a laser in an optical subassembly converts the serial 
electrical pulses to optical pulses. Data received over 
an optical link is converted to electrical pulses and 
then applied to a deserializer to place it in parallel for- 
mat. The complication caused by conversion of the 
data between electrical and optical formats is more 
than offset by the boost in data transmission capabil- 
ity afforded by use of high speed optical data trans- 
mission channels. 

Optica; link cards should exhibit a high degree of 
standardization and be readily incorporated into a 
number of platforms, particularly personal computers 
or workstations. As may be expected, a number of 
problems can occur when this is done. Packaging 
electrical and optical components together exposes 
the optical devices to the heat output of the electrical 
devices. Optical components such as lasers are high- 
ly heat sensitive. Placement of the card in a worksta- 
tion can reduce airflow around the card impeding 
cooling. Mechanical strain may be placed on pins of 
the circuit board where it connects to a motherboard 
within the computer. Also, most circuit boards used for 
connection to external cables use edge mounted con- 
nections to the circuit board. However, edge mounting 
is not a practical arrangement for optical subassem- 
blies. 

Additionally, the high speed data rates make im- 
pedance matching between electronic circuitry and 
the optical subassemblies an important considera- 
tion. 

SUMMARY OF THE INVENTION 

It is an object of the invention to provide for the 
connection of optical and electrical devices. 

It is another object of the invention to provide a 
connection mechanism for use between an electronic 
circuit board and an optical cable. 

It is still another object of the invention to provide 
for mutual thermal and mechanical isolation of optical 



and electrical components while providing an inter- 
face between a data processing system and a optical 
data channel. 

It is yet another object of the invention to provide 
5 for close impedance matching for channels between 
transducers of the optical subassemblies and the 
electronic circuitry. 

The above and other objects are achieved as is 
now described. The invention provides for electronics 
10 to optical device attachment by supporting optical de- 
vices on a heat spreader card and electronics on a 
separate circuit card. Each card has at least a first 
major surface, with an optical transducing subassem- 
bly mounted perpendicularly from the first major sur- 
fs face of the heat spreader card. Electronics, except for 
transducing elements, are placed on the first major 
surface of the circuit card. The only direct attachment 
between the circuit card and the heat spreader card 
is one or more flexible cables attached to the respec- 
20 tive first major surfaces. This arrangement mechani- 
cally isolates the circuit card from the heat spreader 
card. The flexible cables include electrical conductors 
held positionaliy in a polyimide matrix, which provides 
for thermal isolation of the heat spreader card and the 
25 circuit card and provides proper impedance matching. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The novel features believed characteristic of the 
30 invention are set forth in the appended claims. The in- 
vention itself however, as well as a preferred mode of 
use, further objects and advantages thereof, will best 
be understood by reference to the following detailed 
description of an illustrative embodiment when read 
35 in conjunction with the accompanying drawings, 
wherein: 

Figure 1 is a perspective view of an optical device 

heat spreader and isolation device; 

Figure 2 is another perspective view of the optical 

40 device heat spreader and isolation device; 

Figure 3 is a cross sectional view of a ground lay- 
er in a flexible cable for attaching a circuit board 
and a heat spreader card; and 
Figure 4 is a cross sectional view of a signal layer 

45 in a flexible cable for attaching a circuit board and 

a heat spreader card. 

DETAILED DESCRIPTION OF THE INVENTION 

so Figure 1 is a partial front perspective view of an 
electronics to optical connection mechanism 1 0. Con- 
nection mechanism 10 has a pair of heat spreader 
cards 12A and 12B supporting 4 optical subassem- 
blies 14A, 14B, 14C and 14D. Optical subassemblies 

55 come in pairs with one subassembly each of the pair 
providing for transmitting data and the other for re- 
ceiving data upon connection to fiber optic cables (not 
shown). A transmitting optical subassembly includes 
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a laser which may be pulsed on and off to send a sig- 
nal out over an optical cable. A receiving optical sub- 
assembly may be built with any one of a number of 
light sensitive elements. Electronic components such 
as serializers 1 8 and potentiometers 20, used for con- 5 
verting data from parallel formats used within a host 
data processing system (not shown) to serial formats 
used with optical data channels, are disposed on a 
pair of electronics circuit boards 16Aand 16B. 

Circuit boards 16A and 16B and heat spreaders 10 
12Aand 12B are of conventional epoxy-glass lamin- 
ate construction. Each heat spreader is attached to 
an associated circuit board by a dual flexible cable 22. 
Dual flexible cable 22 connects to heat spreader card 
12 over an upper edge of heat spreader 12 and onto 15 
a major surface 24 of the heat spreader card. Flexible 
cables 22 extend across major surface 24 and take 
positions between optical subassemblies 14A-14D 
and major surface 24. Flexible cables are adhesively 
bonded to the heat spreader card surface and are ad- 20 
ditionaily attached by the wave soldering process 
whereby solder bonds the optical subassemblies, 
heat spreader, and exposed copper pads on the flex 
cable. 

Conventional wave-solder techniques are per- 25 
missible for attaching optical subassemblies 14A- 
14D to heat spreader card 12. No lead forming or tin- 
ning operations are required. Heat spreader card 12 
and circuit board 16 are separately testable prior to at- 
tachment to one another. 30 

Figure 2 is a partial rear perspective, view of the 
connection mechanism 10. Dual flexible cable 22 may 
be seen extending from over the upper edge of heat 
spreader 12A and then down into contact with circuit 
board 16A. Flexible cable 22 is brought into essential- 35 
ly planar contact with a major surface 32 of each cir- 
cuit board 16. A conventional hot bar machine attach- 
ment reflows the solder to electrically connect the sig- 
nal plane of a flexible cable 22 and circuit board 16 at 
point 30. Hot bar attachment 30 may be made by an 40 
automated process for consistently reliable connec- 
tion and speed in manufacturing. 

The first major surfaces of each heat spreader 
card 12A and 12B and circuit boards 16Aand 16B are 
positioned generally perpendicular with respect to 45 
one another to allow installation of the mechanism in 
a personal computer or workstation. Other orienta- 
tions may be used if desirable. In a personal computer 
or workstation installation, circuit board 16A may be 
conveniently attached to a mother board. Heat 50 
spreader 12A may be connected to an exterior face 
plate with the optical subassemblies 14A-14D facing 
outward. Mounting a heat spreader card 12A on an 
exterior face plate allows convenient connection of 
optical cables to optical subassemblies 14A-14D. In 55 
application, additional plastic or metal housings may 
be used to hold boards 16A and 16B to provide sup- 
port. These housings, while providing added reten- 



tion, still allow boards 16Aand 16B to float mechan- 
ically with respect to the heat spreaders. Flexible 
cable 22 is preferably the only attachments between 
heat spreader 12A and circuit board 16A, which al- 
lows for loose tolerances in the relative positions of a 
computer rear panel or face plate and an internal 
motherboard. Limiting the attachment between heat 
spreader 12A and circuit board 16A to flexible cable 
22 helps to thermally and mechanically isolate the 
heat spreader and circuit board from one another. 

Pins extending from rear faces of the optical sub- 
assemblies 14A-14D pass through flexible cable 22 
into and through heat spreader 12A to permanently 
fix the optical subassemblies on the heat spreader. 
Finned heat sinks may be added to heat spreader 
12A, circuit board 16A, or both if desired. 

Figure 3 is a cross sectional view of a ground lay- 
er 31 of a single flexible cable 22. Flexible cable 22 
is a polyimide matrix supporting, in spatially fixed 
positional relationships, conductive material used to 
form ground layer 31 and the conductors of a signal 
layer (shown in Figure 4). The polyimide matrix of 
flexible cable 22 gives the cable a high thermal impe- 
dance. Because of the high speed data rates used 
with fiber optic cable, an electrical impedance con- 
trolled environment is important for preventing signal 
degradation in connection apparatus 10. The polyi- 
mide matrix for a flexible cable 22 holds the ground 
plane and signal plane at a fixed distance, making the 
impedance effects of the ground plane on the signal 
plane predictable. 

Ground plane 31 is in the upper of two layers in 
flexible cable 22 could be made as a dual cable. 
Ground plane 31 comprises copper nets 37A-37B, 
which extend substantially fully into an end portion 35 
and partially into end portion 33. A mesh or net 37 
having two parts denoted as 37A, 37B and is used to 
avoid making flexible cable 22 overly stiff. End por- 
tions 35 and 33 are, respectively, for application to 
major surfaces 24 and 32. A plurality of pads 41 ex- 
tend into ground layer 31 and are positioned in end 
portion 35 for connection to pins extending from one 
of the optical subassemblies 14A-14D. Vias 43 ex- 
tend from ground plane 31 into the signal plane to pro- 
vide connection from mesh 37 B to conductor 45 for 
connection to an appropriate conductor on circuit 
board 16 and to provide isolation between transmit 
and receive circuitry. 

Figure 4 is a cross sectional view of a flexible 
cable 22 centered a lower signal layer 51 . Signal layer 
51 includes a plurality of signal conductors 45, 47, 49, 
53, 55, 57, 59 and 61 . Each of the conductors ends 
in a tab in end portion 33 into which a hot bar connec- 
tion is made. Conductors 47, 49, 53, 55, 57, 59 and 
61 are varied in width to provide the desired signal im- 
pedance. 

The present invention provides relief from stress- 
es which are transmitted by a mechanically rigid 
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mount for the optical subassemblies as well as stress- 
es resulting from plugging and unplugging of optical 
cables to the optical subassemblies and any addition- 
al housings. It also allows for devices with more than 
three leads to be easily attached. A controlled impe- 5 
dance environment is provided right up to the optical 
subassemblies. Thermal isolation between heat pro- 
ducing electronic devices and heat sensitive optical 
subassemblies is preserved. 



Claims 

1. Apparatus comprising: 

a heat spreader card having a major surface; 15 
an optical transducing subassembly mounted 
perpendicularly from the major surface of the 
heat spreader card; 

a circuit card for supporting electronics; and 

at least one flexible cable attaching the heat 20 

spreader card and the circuit card. 

2. The apparatus of Claim 1 , wherein the major sur- 
face of the heat spreader card and the major sur- 
face of the circuit card are disposed substantially 25 
perpendicular with respect to one another. 

3. The apparatus of Claim 1 or 2, wherein the flex- 
ible cable electrically connects the optical trans- 
ducing subassembly on the major surface of the 30 
heat spreader to the circuit card. .t 

o 

4. The apparatus of Claim 1 ,2 or 3 and further com- 
prising: a hot bar attachment between the flexible 
cable and the circuit card. 35 



ing the electronics ; and 

said at least one flexible cable is directly attached 
between the major surface of the circuit card and 
the major surface of the heat spreader card. 

9. The attachment apparatus of Claim 8, wherein 
the flexible cable includes electrical conductors 
held positionally in a polyimide matrix, which in 
turn provides for thermal isolation of the heat 
spreader card and the circuit card. 

10. The attachment apparatus of Claim 9, wherein 
the major surfaces are substantially perpendicu- 
lar to one another. 



5. The apparatus of Claim 4, wherein the flexible 
cable connects directly to the optical subassem- 
blies and provides a controlled impedance signal 
path between electronic circuitry on the circuit 40 
card. 

6. The apparatus of Claim 5, wherein the flexible 
cable has a polyimide matrix for thermal isolation 

of the heat spreader card and the circuit card. 45 

7. The apparatus of anyone of the previous claims, 
wherein the flexible cable provides a controlled 
impedance signal path between electronic circui- 
try on the circuit card to the optical subassem- 50 
blies. 

8. The apparatus of claim 1 to be used as an attach- 
ment apparatus for the electrical connection of 
electronics to optical devices, wherein the major 55 
surface of said heat spreader card supports the 
optical devices; 

said circuit card has a major surface for support- 
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